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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBasieTcss OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
oOuiero o0pa3zoBaHusl, TaKk Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH U MPEAMETOB T'YMAHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OpMHpYEMOE€  MpU  U3YYEHUU
00y4YarOIIMMHCS TOHATHUIHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIIbCTBE TEOPEM H
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPXKIACHUM MPHU PEIICHUH T€OMETPUUYECKUX
3a7ay, YMEHHE BBIJIBUTaTb M ONPOBEPraTb TIUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PELICHHH 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dusnyeckux 3amad.

Llenp ocBoeHuss mporpaMmbl yd4eOHOro Kypea «l'eomeTpus» Ha yriayOia€éHHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0y4aroumxcs mpu
U3YYEHUU T'€OMETPHUH, KaK COCTABIISIONICH mpeamMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  depe3  OOECIICUCHHE  BO3MOXXHOCTH  IpPHOOpEeTeHHS U
UCTIOJIb30BaHUsI OoJjiee TIIyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuopureTHBIMM 3a/ladaMy Kypca TE€OMETpHH Ha yriayOJIEHHOM YpOBHE,
PACHIMPSIIONIMMHI M YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

paclIMpeHne NpPeICTABICHUSI O TEOMETPUM KaK 4acTH MUPOBOUM KYJIbTYpbl U
dbopMupoBaHUE OCO3HAHUS B3AMMOCBSI3U TEOMETPUHU C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypaX Kak o
BOKHEUIINX MAaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIOIIMX ONUCHIBATH U H3y4daTh
pa3HbIe SBIICHUS OKPY>KAIOIIET0 MUPA, 3HaHWE MOHATUIHOIO anmapara 1o pas3zieiny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

dbopMupoBaHME  YMEHHMS  BJIaJIeTh ~ OCHOBHBIMM  TOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (PUTypax W MX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHUE WX MPUMEHSITh, YMEHHUS JIOKa3bIBaTh TEOPEMBbl U HAXOAUTH
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMUpOBaHUE YMEHHMS PACIIO3HABATh HA YEPTEkKaX, MOJACIAX U B PEabHOM
MUPE MHOTOIPAHHMKM M Tejla BpalleHus, KOHCTPYHPOBATh TIE€OMETPUUYECKHE
MOJIETIH;

dbopMUpoBaHUE TOHMMAaHUS BO3MOXHOCTU AKCMOMATUYECKOI'O MOCTPOEHUS
MaTeMaTUYEeCKUX Teopui, (pOpMUpOBaHHE TOHMMAHHUS POJIU AKCHOMATUKHU IPH
IIPOBEJICHUU PACCYKICHUM;

dbopMUpOoBaHUE yYMEHHS BIaJE€Th METOJaMHU JO0Ka3aTelIbCTB W aJITOPUTMOB
pelIeHusl, YMEHUSI WX MPUMEHATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKIACHHS B
XO/JI€ PEILICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIEpKaHUEM,

TaBJICHUS O e00X0auM JIOKAa3aTe]

d\yﬁgpmnnoganne HpeJCTaBACHUS O Heobxo
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000CHOBaHMHU MaTEMAaTUYECKUX YTBEP)KJIECHUHN U POJIM aKCUOMATUKU B MPOBEICHUU
JeTYKTUBHBIX PAaCCyKICHU;

pa3BUTUE M COBEPILICHCTBOBAaHME WHTEJUIEKTYaJIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00yyarouxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUN, KpUTUUHOCTH MBIIIJICHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanue (HyHKIIHMOHAIBHONW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATUM, OOBEKTOB W
3aKOHOMEPHOCTE B pealbHBIX >KM3HEHHBIX CUTYallMsIX W MPU U3YUECHUU JIPYTUX
yu4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHMS PEATbHBIX CHUTYallUid, HCCJEJIOBAHUS MOCTPOEHHBIX MOJIETEH,
UHTEPIPETALMU MTOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «knaccax sBistoTcsi:  «lIpsiMble W IMIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekTtopel ©  KoOpAMHATHL B
IPOCTPAHCTBEY, «JIBMKEHUS! B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMUY», PENEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOyYEHHs B
10-11 kiaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpeiensieTcss He  TOJbKO 110
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 rofaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoi padboueit
IpOrpaMMBbI, pacTpeAeNEHHBIM MO ToJaM OOYyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIuecs
oOpaliajiucb  HEOJHOKPATHO. ODTO MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU TMOHATUAMHU U HaBBIKAMU MOCIIEA0BATENIBHO U MOCTYMATEIBHO, C
cOOJII0/IEHNEM MPUHLMIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HaHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTABICHUN 00yYalOmUXCsl, paCIIUpss U yriTyOusis
e€, o0pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3gate ychnoBus ans  auddepeHuuanuu  o0yueHUs, MOCTPOCHUS
WHAVNBUAYaTbHBIX O0pa30BaTENbHBIX MpOTrpamMM, OOECIeYuTh  yriayOn€HHOe
U3Y4YECHHE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeaMera «MaTtemaTukay;

HNOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHHUS MaTEeMaTHKU C
yuétoM BbIOOpa Oynymied npodeccun, obecrieuuBasi MPEEMCTBEHHOCTh MEXKIY
oOmuM 1 podeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuyenue yuebHoro kypca «l'eomerpus» Ha yriayOiaEHHOM YpOBHE
orBogutcs 204 vaca: B 10 kmacce — 102 gaca (3 yaca B Hegento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).
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COJEPKAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHWe MpsSIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIINecs,
napajuielibHble W CKpelluBarolmuecs mnpsMbie. [Ipu3HaKM CKpelMBarOIIMXCS
npsMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapaJlieIbHbIE
IpsIMBIE B IPOCTPAHCTBE, MAPAJUIENbHOCTh TPEX NPSIMBIX, MAPAIIIETBHOCTD MPSAMOU
u 1ockoctu. [lapamienbHoe W UEHTpaJibHOE MPOEKTUPOBAHUE, N300pa)keHue
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapajiesbHOW MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJl
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEN: MapaJlieIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHBIX IJIOCKOCTEH. IIpocrenmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIe],
MTOCTPOCHUE CEUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPNEHANKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MNEPNEHAUKYISIPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpEMa O MpsIMOMN
NEPIEHINKYIISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTA  JIBYX
m1ockocTer. Teopema o TpEX NEePIEeHINKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IUIOCKOCTBIO, JABYTPAaHHBIN
yroJj, JUHEWHBIA YroJl IBYTPAaHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpanHuka. [Ipmsma: n-yrompHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBas U MOJHAsl MOBEPXHOCTH MPU3MBI.
[Tapayutenenunien, OPSAMOYTOJIBHBIM — MHapajulesIeNUNe]] W  €ro  CBOWCTBA.
Kparuaiimne mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. I[lupamuma: n-yrompHas mnupamuiaa,
npaBuibHas W yceu€HHas nupamuabl. CBoiicTBa p&Gep M OOKOBBIX T'paHel
IPaBUIBHOW nupamuibl. lIpaBuUIbHbIE MHOTOIDAHHUKM: IPABUIIBHAS IpU3MA U
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IIpaBUJIbHAS IIMpPaMUJA, IPaBWIbHASA TPEYroJibHAs IMpaMHUIAa W IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTasp,
JNOACKAdIp U UKOCABIP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaiu, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMON IPHU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOl MOBEPXHOCTH NPSIMON MPU3MBI.
[Inomane OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOM NHUpPaMUbI,
TeopeMa O IUIOLAAU YCEYEHHON TUPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUSi B IIPaBUJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuielienunea, CUMMETPUs IPABUIBHBIX IIPU3M, CHUMMETPHUS IPaBUIBHOMN
UPaMU/IbI.

BekTOpbl 1 KOOPpAUMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE W I[POTUBOIIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHUE BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOYKEHHSI BEKTOpPA HA YHCIIO.
[TonsaTue xoMIUTaHapHblE BEKTOpHI. [IpU3HAK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenumnena. TeopemMa O Pa3lnoOKEHUHM BEKTOpa IO TpPEM
HEKOMIUIaHapHbIM  BeKTOopaM. [IpsAmoyromnpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel Bektopa. CBsi3b MEXAY KOOPAMHATAMHM BEKTOpA M
KOOpAMHATAMU TOYEK. YTON Mexay BekTopamu. CKalnspHOE NPOU3BEICHHE
BEKTOPOB.

11 KVIACC

TeJia BpaleHust

[TonATHs: UWIMHAPUYECKAs MOBEPXHOCTb, KOHHYECKash IOBEPXHOCTH,
cepuueckas IMOBEPXHOCTh, OOpasyromue mnoBepxHocTed. Tenma BpamieHHs:
IJIMHAP, KOHYC, YCeY€HHBI KOHyC, cdepa, map. BszaumHoe pacmonoxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxkeHue Ten
BpallleHNs Ha IUIOCKOCTH. Pa3BépTka nmnmuiapa u konyca. Cummerpust cdepsl U
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Mapajuienenunena v ciaeactsus u3 He€. OO0bEM mnpaAMon H
HAKJIOHHOW TMPU3MBI, WIMHIpPA, MUpaMuIbl 1 KoHyca. OO0BEM Iapa U MapoBOTo
CerMeHTa.

KomOuHaiuu Tenm BpaleHuss U MHOTOrpaHHHKOB. [Ipw3ma, BmmcaHHas B
IWUIMHJp, ONHCaHHas okojo uwimHapa. Ilepeceuenne chepsr u mapa ¢

HJI0CKOCThIO. Kacanue mapa 1 cdepbl MI10CKOCThIO. [IoHSTHE MHOrOrpaHHUKa,
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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OTIMCAHHOTO OKoJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHHK HWJIH TEJO
BpaILICHUS.

[Tnomane MOBEPXHOCTH IWJIMHIpPA, KOHYyCa, IUIOMaas chepbl U e€ JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IMOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpa3zoBanue moao0usi, roMoTeTHs. PelieHne 3agad Ha
IIJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHrii MHOTOIPaHHUKOB M T€JI BPALICHUS: CEYEHUS LIWIIMHIpa
(mapaJyienbHO W TMEPICHANKYJSIPHO OCH), CEUYCHHS KOHyca (mapalieiabHble
OCHOBAHUIO U MPOXOAAIIME YEPE3 BEPIIMHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHUS
CEUCHMI: METOJ| CJIEJ0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUA, METO]I IIEPEHOCA
CEKYIIIEH MJIOCKOCTH.

BekTOopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHOe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTO YyMHOXeHHUs. [IpsMoyrosbHas
cucTteMa KoopauHaT B mpoctpanctBe. Koopaunatel BekTopa. PasnoxeHnne BekTopa
no ©Oazucy. KoopJIHWHATHO-BEKTOPHBI METOJA MPU PEHICHUU TE€OMETPUUYECKUX
3a/1ad.

JIBUKeHUs B IPOCTPAHCTBE

JIBxkenus: mpoctpanctBa. OrtoOpakeHus. J[BM>KEHUS U PaBEHCTBO (PUTryp.
O6mme cBoiicTBa JBWKEHUN. Buapl JBWXEHUN: TapauiesibHBIM MEepeHoc,
LEHTpaJIbHAasl CUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Diinepa.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIETI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:xxnanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTD TPAXKTAHCKOMW MO3UIIMKM 00YUaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIIecTBa,  IPEJACTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoIeayp TpakJaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMeHHe
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) naTpHMOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE AYXOBHBIX LHEHHOCTEH pOCCUICKOro Hapoaa, chOpMHUPOBAHHOCTb
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOrO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsi 3CTETUKY MAaTEeMaTUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

c(hOPMHPOBAHHOCTh yYMEHHS TPUMEHSITh MaTEeMaTUYECKUE 3HAHUS B
WHTEPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (370POBOC IHMTAaHHE, COANTAHCHPOBAHHBIM PEKHUM 3aHITHH U
OTJIbIXa, PETYIsIpHAs hU3HUECKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOMN A€ TEIbHOCTHIO;

6) TpynoBOe BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccun M peaau30BBIBAaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTb K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
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caMo0oOpa30BaHWI0 Ha TMPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUH MTPAKTUYECKUX 3a]1a4 MATEMaTHIECKON HAMPaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMHPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYphl, TIOHUMAaHHE BIUSHUS
COIIMAIbHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBLHOMN
Cpelbl, 0CO3HaHUE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIEeM, OpUCHTALIHS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HaHMM JUIsl penieHus 3agady B 00jacTu
OKpYXalolel cpefpl, IUIAHUPOBAHUE IIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  TPAKTUKH, IOHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €€
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LUBUIU3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSATEIbHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

Ba3oBble oruyeckue aeiicTBus:

BBISIBIISITH M XapaKTEpHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHH, OTHOIICHWH MEXAy TMOHATUAMH, (POopMyIupoBaTh
OTIpeieTICHUs TIOHSATHH, yCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKALINH,
OCHOBaHUS 7151 0000IICHHS U CPAaBHEHHUSI, KPUTEPHUH MMPOBOJMMOTO aHAIH3a;

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  NPEoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHBIE U OTPUIIATENbHBIC, EMHIUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOPEUHS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUeHNUH, YMO3aKIIOUEHUH 0 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATUIECKUX YTBEPIKICHHM
(MpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHHWs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbckue qecTBUS:
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UCIIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATEIHCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJICHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro 00beKTa, sIBJIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBbHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHUI;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH ACPUIUTH MH(MOpPMAIUK, TaHHBIX, HEOOXOAMMBIX /JIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpATh MH()OPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npeacTaBiIeHUS;

CTPYKTYypUpOBaTh WH(GOPMAIMIO, MPEICTaBIATh €€ B PasIUYHBIX (Qopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uH(bOpMauu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M IUCHMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOJy PEHICHUS 3a/auHu,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJCHHUS C CYXJICHUSIMH JPYTUX YYaCTHUKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOCKTa, CaMOCTOSATEIHLHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4YETOM 3a/1a4
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryisiTuBHbIE YHHBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
CamMoopranuszanus:
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COCTaBJIATh IJIaH, aITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh CIOCOO pelieHus ¢
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMauu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

BIaJeTh ~ HABbIKAMU  IIO3HABAaTENbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
CcrocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPELIeHUs
MaTeMaTUYeCKOM 3a/1auu;

OpEeIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3aJauu,
BHOCHUTb KOPPEKTUBBI B JIESTEIIbHOCTb HA OCHOBE HOBBIX OOCTOSITEILCTB, JJAaHHBIX,
HalIEHHBIX OIINOOK, BBISIBJIECHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAWBUIYaTbHON
paboThl mMpU pEHIeHUH YYeOHbIX 3aJa4, MPUHUMATh 1EJIb COBMECTHOMU
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3alMI0 COBMECTHON palOoThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B IPyNNoBbIX (opmax paboThl (00CYykACHHsS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CHPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aHUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAQyYuTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU MOHATUAMH CTEPEOMETPUU IPHU
pELIEeHNH 3a7a4 ¥ IPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
Tr€OMETPUYECKUX 3a/1a4;

e KJaccuUIUPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3AHHBIMM C yIJIaMd B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B INPOCTPAHCTBE, MEKAY IPAMOU H
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
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e CBOOOJIHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (TIpH3Ma,
nUpaMua, IPsIMOYTOJIbHBIN Tapajuiesenune, Kyo);

e KJIAaCCH(PUIUPOBATH  MHOTOTPAHHHWKH, BBIOMpas  OCHOBAaHMS  JIs
KJ1accupuKaIum;

e CBOOOJIHO ONEpPUPOBATH  TOHSTHSIMHU, CBSI3AHHBIMU C  CEYCHHEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napasuiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
IPOEKTHUpPOBaHKE (UTYP HA TIIOCKOCTb, BBIMOJIHATH M300pakeHust puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOAAMU, BBIMOJHSIThH
(BBIHOCHBIE) TUIOCKHME YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMCJISITH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (TIpu3Ma,
NUpaMKIa), TEOMETPUUECKUX TeJl C MPUMEHEHUEM HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMU: CAMMETPUSI B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPHUHU
durypsr;

e CBOOOJHO OINEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBITNIOJIHATH JACHCTBUS HaJl BEKTOPAMH;

e pewmiaTh 3aJadyd Ha JOKA3aTeJbCTBO MAaTEMaTHYECKUX OTHOLIEHUWA U
HaxO0XXJICHUE TECOMETPUYECKUX BEJIMYMH, MPUMEHSISI U3BECTHBIE METOJIbI
MIPU PEIICHUU MaTEMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CpPEACTBA U  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a/1ay;

e WU3BIICKATh, MPEOOPa30BBIBATH WU HUHTEPHPETUPOBATH HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (PUTypax, MPEACTABICHHYI0 Ha
YyepTekax U pUCYHKax;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATH W
aHaJM3UPOBATh PEalbHbIE CUTyallud, NMPUMEHSATh HU3YUYCHHBIC TMOHATHS B
mpolecce TMOMCKAa PELIeHUS MaTeMaTH4eckd  CcopMyIMpOBaHHOU
npoOJieMbl, MOJEIUPOBATH PEAJIbHbIE CHUTYyallMM Ha SI3bIKE T'€OMETPHUU,
HCCIIEIOBAaTh MOCTPOCHHBIE MOJIENM C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peraTh MPaKTUYECKHE 3aJ1auyH,
CBSI3aHHBIEC C HAXOXKJECHUEM I'€OMETPUUYECKUX BEJIMYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM 4acTH GyHIaMEHTA PA3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCs:
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e CBOOOJIHO OINEpPUPOBATH TOHITHSIMHU, CBS3aHHBIMH C IMJIWHIPUYECKOM,
KOHUYECKONM U c(hepudyecKkor TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
NOJIyYEHUS,

e OIEPUPOBATH MOHATHUIMH, CBA3AHHBIMU C TE€JIAMH BPALLICHUS: TUIUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

e pacrmo3HaBaTh Tela BpalieHus (UWIUHIpP, KOHYC, cdepa U map) u
OOBSICHATH CIIOCOOBI TTOJIYYEeHHUSI TEJT BpaIlCHUS;

e KJIacCHU(pUIMPOBATHh B3aUMHOE PACIOIOKEHHUE CPEephl U MIOCKOCTH;

e BBIUKCIISITH BEJIIMYMUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpAILICHUS,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUuEM (HopMyIT;

e CBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBS3aHHBIMU C KOMOWHAIMSMU T
BpallleHUss ¥ MHOTOIPAaHHUKOB: MHOTOIPaHHUK, BIIMUCAHHBIM B chepy u
OMHCaHHBIA OKOJIO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalleHNS;

e BBIUYMCJISITH COOTHOIICHUSI MEXIY IUIOMIAAsIMU TOBEPXHOCTEH U 00BEMaMU
I10JTIOOHBIX TEJI;

e U300paxaTh H3y4aeMble (UTYPBI, BBINOJHATh (BBIHOCHBIE) IUIOCKUE
YepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHUSI TEJl BpaIllCHHUS;

e WU3BJICKATh, HMHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HUHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (QUrypax, NPEeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e CBOOOJIHO OMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBINOJIHATH OTNIEPAIlMU HaJl BEKTOPAMU;

e 33/1aBaTh IUVIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAMUHAT;

e pellaTh Fr€OMETPUYECKHE 3aJa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMBIMU
U TUIOCKOCTSIMHU, BBIYHUCIICHHE PACCTOSHHUI OT TOYKM JO IUIOCKOCTH, B
1[eJIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTIO METO/1a MIPU PEIICHUU;

e CBOOOJHO OINEPUPOBATH TMOHSTUSIMH, CBSI3AHHBIMU C JIBUOKEHUEM B
NPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHUU;

e BBINIONHATh HW300pPKCHUSI MHOTOTPAHHUKOB W TeJl BpalieHus Mpu
MMApAJUICIIBHOM  T[EPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3oBaHus MOA00uS;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEJI BPALICHUS: CEUEHUs LUIUHIIpA
(mapajuiesbHO M NEPIEHIMKYJISIPHO OCH), CEUEHHS KOHYcCa (MapaJiebHbIe
OCHOBAHUIO U IPOXOISAIINE YEPE3 BEPIUINHY), CEUCHUS 11apa;

e HCIOJIb30BAaTh METOJIbl TOCTPOEHUS CEUEHUW: METOJ CJIEJIOB, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYILIEH MIOCKOCTH;
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e JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

e TMPUMEHATH T€OMETpUYECKUE (PAKTHI I pPEHICHUS CTePEOMETPHUECKUX
3a7a4, IPEANOJIArarluX HECKOJIbKO IIArOB pPELICHUs, €CIHU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B IBHOW U HESIBHOM (hopMme;

e pemarh 3aJa4d Ha JO0KAa3aTeIbCTBO MAaTEMATHYECKUX OTHOLICHUW W
HAXOXKJICHUE TEOMETPUUYECKUX BEIINYMH;

e TMPUMEHATH MPOTPAMMHBIE CPEJICTBA U JJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CHUCTEMBI IIPU PEIIEHUN CTEPEOMETPUYECKUX 3a/1aY;

e TMPUMEHATH MOJYYECHHbIC 3HAHWS HA  MPAKTUKE.  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJbHBIE CUTYAllMU, IPUMEHSITh U3yUYECHHbIC
IOHATHS, TEOPEMBI, CBOMCTBA B MPOLECCE IIOWCKA  PEIICHUS
MaTeMaTH4ecKu  CPOpMYTUpPOBAHHOM  MPOOJIEMBbI,  MOJCIUPOBATH
pealIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPUM, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIEJIM C MCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C
HAXOXJICHUEM F€OMETPUUECKUX BEJIUYHH;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX JTamax pa3BUTUS T'€OMETPUU KakK
COCTaBHOM 4yacTu (pyHIaMEHTa pa3BUTHS TEXHOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
1 BBenenue B ctepeoMeTpuio 23 2
5 B3anmMHoe pacrionoxeHue npsMbIxX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh NPSAMBIX U IUNIOCKOCTEN B 3
IIPOCTPAHCTBE
4 HepneHz[mfyﬂﬂpHocn, HPSMBIX U o5 1
IUIOCKOCTEH B IPOCTPAHCTBE
) VYTibl ¥ paccTosTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBToPeHHe, 0000111eHNE U CUCTEMATU3ALMS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbIe
Ne i/ P Konrpoasnsie | IlpakTnyeckue (1upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 AHanuTuyeckas reoMeTpus 15 2
) [ToBTOpeHue, 06001IEHIE U 15 1
cUCTEMaTH3aIns 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tema BpameHus 24 1
5 [Tmomam moBEPXHOCTH U 00BEMBI 9 1
KPYTJIBIX TeJT
6 JIBmxeHust 5 1
7 [ToBTOpEHME, o6o6meH%e u 17 9
CUCTEMAaTH3aIHs 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0

HukonaesHa, AVNPEKTOP
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

KoaudecTBo 4acoB 3JIBKTp0HHbIe

Ne Hara undposbie
Tema ypoka Konrpoasnsie | IlpakTnyeckue
n/n Bcero U3yueHusi | oOpa3oBaTesibHbIE

padoTbI padoThI pecypebi

OcHOBHbIE MpaBUIIa U300paXKEHUS HA
1 PUCYHKE TUIOCKOCTH, TTapaJIeIbHBIX 1
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA

[ToHSITHS CTEpPEOMETPUH: TOUYKA, TIPSIMAas,
TJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBujIa U300paKEHUS HAa PUCYHKE 1
TUIOCKOCTH, TTAPAJUICITBHBIX TIPSIMBIX
(OTpe3KOB), CEpPEeIMHBI OTPE3KA

[ToHsTHS: IEpeceKaoUecs IOCKOCTH,
3 NIEPECEKAIOIIUECS MPSIMasi U TUIOCKOCTb; 1
HOJYIIPOCTPAHCTBO

[ToHsTHS: TIepeceKaronIrecs TIOCKOCTH,
4 MEePECEKAIOIINECS MPAMAst U TTIOCKOCTh; 1
MOYIIPOCTPAHCTBO

5 Bxonnast koHTposbHAsA paboTra 1 1

MHororpaHHuKH, U300paxeHne
6 MIPOCTEHUIINX MPOCTPAHCTBEHHBIX (hUTyp, 1
HECYIIECTBYIOMNX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1

CIICACTBUA U3 HUX

8 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
cnenctBus u3 HuX. CriocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEW B TPOCTPAHCTBE.
O603HaueHMS NPSAMBIX U TIOCKOCTEH

10

N3obpakeHne ceueHuit nmupamMupl, Kyoa u
IPU3MBI, KOTOPbIE TPOXOAAT Yepe3 X
pE€o6pa. M300pakeHne nepeceyeHus
IIOJIY4EHHBIX IUIOCKOCTEH. PackpammBanue
MOCTPOECHHBIX CEYEHUH PAa3HBIMU L[BETAMU

11

H300paxeHne ceueHni mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIST Yepe3 X
pé6pa. N3o0paxkeHue nepeceueHus
MONyYEHHBIX TIIOCKOCTel. PackpamuBanue
MIOCTPOCHHBIX CCUYCHHI Pa3HBIMH [BETAMH

12

N3o0paskeHne ceueHnid MupaMu/ibl, Kyoa u
MIPU3MBI, KOTOPBIC TIPOXOIST Yepe3 X
pEbpa. N300pakeHue nmepecedeHus
MOJTYYCHHBIX IUIOCKOCTEH. PackpammBanue
MTOCTPOCHHBIX CEUCHUI Pa3HBIMHU I[BETAMH

13

N3006paxenne ceueHnit mupamuipl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pE€opa. M3o0pakeHue rnepeceycHus
MOJYYEHHBIX MJIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEUEHUI Pa3HBIMU I[BETAMU

14

Merton cnenoB A IOCTPOCHUS CEUCHUH

15

Merton ciae0B A1l TOCTPOCHUS CEUEHHH.
CBolicTBa niepece4eHnii MpsIMbIX U

ITIOCKOCTEH
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16

Meroa cnefoB sl TOCTPOEHUS CEYEHU M.
CBoiicTBa nepeceyeHuid MpsSIMbIX U
TJIOCKOCTEN

17

[TocTpoenue ceueHuit B nupamue, Kyoe
1o TpéM ToukaMm Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3allUCh 11ar0B
IIOCTPOECHUS

18

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX UYepTEKeH U 3aIUCh 1IaroB
MOCTPOEHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceueHui B mupamu/e, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YE€pPTEXKEH U 3aIUCh 11aroB
MOCTPOCHUS

21

[ToBTOpenue mannmeTpun: Teopema o
IPONOPIMOHATIBHBIX oTpe3kax. [logobue
TPEYTOJIHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHIX HA
BBIHOCHBIX UepTexax. MicTopust pa3BuTHs
IJIAHUMETPHUU U CTEPEOMETPUU

23

KonTtponbHas pabora "AKCHOMBI

crepeomerpuun. Ceuenus"
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24

B3anmMHoe pacronoxeHue npsMbIX B
npoctpancTBe. CKpenMBarOIuecs
npsiMble. [Ipu3HaKy CKpEIIMBAIOLIIXCS 1
npsmeix. [lapamienbHble IpsiMbIe B
MIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH NPSIMON MapajlIeIbHON
JTAHHOW MPAMOU, IPOXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAICH Ha JTaHHOU
npsaMoit. JleMma o nepeceuennn
MapaJlyIeIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapanmnenpHOCTB Tpex npsMbIX. Teopema o
TpEX MapalieIbHbIX NPsAMBIX. Teopema o 1
CKpELIUBAOIIMNXCS MPSMBIX

27

[TapannensHOE TPOESKTUPOBAHHUE.
OCHOBHBIE CBOICTBA NMapaJlJIEILHOTO
npoekTupoBanus. M300paxeHne pa3HbIx
¢buryp B napasuienbHOM MPOSKIINH

28

enTpasnibHast MpoeKKs. YTOI ¢
COHAIPABIICHHBIMU CTOPOHAMHU. YTOJI 1
MEXIY IPSIMBIMU

29

3amaun Ha JO0KA3aTEIbCTBO U
HCCIIEIOBAHKE, CBSA3AaHHBIE C
PacIONIOKCHUEM MPSMBIX B IIPOCTPAHCTBE

30

[ToHaTus: napamienbHOCTh NPAMON 1
MJIOCKOCTH B mpocTpancTse. [Ipu3Hak
napajyieIbHOCTU MPSMOMN U TJIOCKOCTH. 1
CBoiicTBa napaJuIeIbHOCTH NPSIMON U

IIJIOCKOCTH
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31

['eomeTpuyeckue 3a1auu Ha BBIYMCIECHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
NapauIeTbHOCTHIO MPSMBIX U MJIOCKOCTEN B
IIPOCTPaHCTBE

32

[TocTpoenue ceuenus, MPOXOASILIETO Yepe3
JAHHYIO IPSIMYIO Ha YepTExKE U
MapajuieIbHOr0 Apyrou npsmou. Pacuér
OTHOILIEHU I

33

[TapannenbHast mpoeKIusi, TPUMEHEHUE IS
MOCTPOEHUS CEUCHU KyOa u
napasuienenunena. CBoMcTa
napajuieienuneaa u npu3mMbl

34

[TapannensHble miockocTy. Ilpusnaku
NapaJuIeIbHOCTH IBYX INIOCKOCTEN

35

Teopema 0 nmapaJuIeTIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, TPOXOSAILIEH
yepes TOUKY, He MPUHAIIEKAILYIO TaHHON
IJIOCKOCTH U CJIEJICTBUS U3 HEE

36

CBolicTBa napaienbHbIX MIIOCKOCTEHN: O
HapasieNbHOCTH MPSIMbIX IIepeceyeHust
IIPU NIEPECEUEHUH IBYX MapauIeIbHbIX
IIJIOCKOCTEH TpeThen

37

CBoiicTBa napauienbHbIX IIIOCKOCTEN: 00
OTpE3Kax MapajIeNbHbIX MPSAMBIX,
3aKIIFOYEHHBIX MEX/y NapajuieNbHbIMU 1
IJIOCKOCTSIMM; O IIEPECEUEHUHN MIPSIMOM C
JBYMsI IApAJIJIENIbHBIMU IJIOCKOCTSMU

38

[ToBTopenue: Teopema Iludaropa Ha 1

IIJIOCKOCTH
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39

[ToBTOpEHME: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40

CBoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napasuiesenunea

41

Brruncnenue JiMH OTpe3KoB B KyOe U
IIPSIMOYTOJIBHOM IapajuleenuIee

42

KontponbHas pabora 3a 1 nonyroaue

43

IlepneHMKYIAPHOCTD IPSAMOM U
mockocty. [Ipusnak
NEPIEHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPAMOU, NPOXOASIIEN
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEHINKYISIPHON K INTOCKOCTH

45

[ImockocTH M epIIeHINKYISPHBIE UM
IIPsIMbIE B MHOI'OTpaHHUKaX

46

IInmockocTH ¥ EPIIEHINKYISPHBIE UM
IIPSIMBIE B MHOI'OTpaHHUKAX

47

IlepnieHqUKyIISAp U HAKIIOHHAS.
ITocTpoeHue neprneHauKyssapa U3 TOYKH Ha

MIPSAMYIO

48

IlepneHuKyIIsip M HAKJIIOHHAS.
[TocTpoeHune nepneHuKyIspa U3 TOYKH HA

PSIMYIO

49

Teopema o TpEX MepHeHAUKYISIpax
(mpsimast 1 oOpaTHasi)

1

50

Teopema o TpEX MepreHAuKyIIpax

1
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(nmpsimas u oOpaTHast)

o1

VYron MCKAY CKPCIINBAOMIUMUCA
IMpsAMBIMHA

52

[Tonck nepneHANKYISIPHBIX MPAMBIX C
IIOMOIIBIO EPIEHAUKYIIIPHBIX 1
IJIOCKOCTEM

53

OpTOroHajibHOE MPOEKTUPOBAHUE 1

54

[TocTpoeHue ceueHmii Kyoda, MPU3MBI,
NPaBUIILHOIN MUPaMUJIBI C TOMOIIBIO 1
OPTOTOHAILHOH MPOEKINH

55

[TocTpoenue ceuenuii kyoda, IpuU3MBbl,
IIPaBUJIBHON MUPAMU/IBI C IIOMOIIBIO 1
OpPTOTrOHAJILHOU MPOEKLHUH

56

CumMMeTpHst B IPOCTPAHCTBE
OTHOCUTEINBHO Iu1ocKocTH. [Inockoctu 1
CUMMETpHUI B MHOT'OTpaHHHUKaX

57

[Tpu3Hak neprneHuKyIspHOCTH IPIMOM U
MIJIOCKOCTH KaK CJIEACTBUE CUMMETPUHU

58

IIpaBunbHBIE MHOrOrpaHHUKH. Pacuér
PacCTOSHUMI OT TOYKH A0 IIJIOCKOCTH

59

[IpaBriibHBIE MHOTOTpaHHUKH. Pacuér
paccTOSTHUM OT TOYKH J0 IUIOCKOCTH

60

CriocoObl OMYCTUTh NEPIEHANKYISAPHIL:
CUMMETpPHUS, CABUT TOYKHU 110 1
HapaJuIeIbHON NMPAMON

61

CnBur no HenapaienbHON IpSIMOH, 1

U3MEHEHUE PACCTOSHUN

62

KonTtponbnas padora "B3anmuoe 1 1
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pPacnoyioKeHUe NPSIMBIX U TJIOCKOCTEN B
MPOCTpaHCTBE"

63

IToBTOpEHME: Yrou MeX Ay IPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYT OJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroi Mexay
CKPEILMBAIOIIMMUCS PSIMBIMU B
IIPOCTPaHCTBE

65

FCOMeTpI/IqGCKI/Ie MCTO/JbI BBIYUCIICHU A
yriia MKy NpsAMBIMA B MHOT'OI'PAaHHUKAX

66

JIByrpanHsbIil yron. CBOWCTBO JIMHEHHBIX
YIJI0B IBYTPaHHOIO yria

67

[lepnenaukynspuble mockoctu. CBoiicTBa
B3alMHO MEPIEHANKYIISPHBIX MIOCKOCTEN

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEH; TeopemMa O MpsIMOI
IIEPECEYECHHUS IBYX IIJIOCKOCTEMN
HEepHEHIUKYIISPHBIX TPEThEH MII0CKOCTH

69

[TpssMOyTONBHBIN Mapanienenumnesn; Kyo;
M3MEPEHMsI, CBOIICTBA MPSAMOYTOJILHOIO
napasulieJenunena

70

TeopeMa 0 nuaroHany NpsAMOYyroJIbHOIO
napasenenunena u cliecTBrue u3 Heé

71

CTepeOMeTpI/I‘{eCKI/Ie " IPUKITaIHBIC
3aJa4u, CBA3aHHbIC CO B3ZaMMHBIM
PacCIlOIOKCHUCM MTPAMBIX U IJIIOCKOCTU

72

[ToBTOpEHME: CKpeIMBAIOIIMECS MTPSIMbIE,

1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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NnapajiC;IbHbIC IIJIOCKOCTU B CTAHAAPTHBIX

MHOTI'OI'paHHHUKax

73

Hapa mapayiICJIIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAIOIHUXCA MIPAMBIX, PACCTOSIHNEC
MCKAY CKPCHIUBAKOINUMUCA ITPAMBIMUA B

MMPOCTBIX CUTYyalUAX

74

Paccrosinue oT TOUKHU 710 MIIOCKOCTH,
paccTosHUE OT MPSIMOH /10 TNIOCKOCTH

75

Brrunciienne paccTostHUA MEXIY
CKpCHIMBAIOIIUMHUCA IPAMBIMHA C ITIOMOIIBIO 1
NepHEeHANKYISAPHON TIIOCKOCTH

76

TpEXrpaHHblid yroi, HEpaBeHCTBA IS
TpexrpaHHbIx yrios. Teopema [Iudaropa,
TEOpEMBI KOCHHYCOB ¥ CUHYCOB JUISl

TPEXTPAHHOTO yTJIa

77

DneMeHTHI CPepUIECKON reOMETPHH:
reojie3ndecKre TUHUU Ha 3emiie

78

KontponbHas pabota "Yribl u

paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOrpaHHHK

U €ro DJIEMEHTHI"

80

[Tupamuna. Bunel nupamua. [IpaBunsHas

MUpaMHuIa

81

[Ipu3ma. IIpsimast 1 HaKJIOHHAS IPU3MBL.

[TpaBunbHAA IpU3Ma

82

[IpsiMoii mapasuiesenumnen,

MPsIMOYTOJIBHBIN Mapaienenumnes, Kyo

1

83

BHHYKJ'ILIG MHOI'OI'paHHUKH.

Teopema 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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Oiinepa
Brimykiibie MHOTOrpanHukd. Teopema
84 Oiinepa. [IpaBuiibHbBIE U TOMYNIPaBUIbHBIE 1
MHOTOTPAaHHHKHU
85 KonTtponbhas pabora "MHororpanHuku" 1 1
86 [ToHsiTHE BEeKTOpa HA TUIOCKOCTH H B 1
IIPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 Pa3HOCTH BEKTOPOB 1
89 [TpaBwiio mapaienenumeaa 1
90 YMHOXEHHE BEeKTOpa Ha YHUCIIO0 1
PaznoxeHue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISKAITUX B OTHOMN 1
TIOCKOCTH
92 CkansipHOE TPOU3BEICHUE 1
03 Brraucnenue yria Mex 1y BEKTOpaMH B 1
MPOCTPAHCTBE
94 ITpocTeiimne 3ajaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMH 1
98 O0600meHne 1 cucTeMaTH3aIMs 3HAaHUH 1
99 O00011IeHE U CHCTEMATH3aINs 3HAHUH 1
100 BIIP. 'ogoBasi koHTpONBbHAs paboTa 1 1
101 BIIP. 'ogoBasi koHTpoOnbHas paboTa 1 1
102 O0600111eHE U CUCTEMATU3AUS 3HAHUH 1
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Hara nudposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero U3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 [ToBTOopenue Tems! "KoopanHaTsl BEKTOpa 1
Ha TJIOCKOCTH U B MPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TemMsl "Bpruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpEeHME TeMbl Y paBHEHUE TIPSIMOH, 1
MPOXOJIAIIEH Yyepe3 IBE TOUKU"
5 Bxonnas koHTponbHas padbora 1 1
6 VYpaBHEHME IIIOCKOCTH, HOpPMAJlb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
7 BekTopHoe npounsBeaeHue 1
8 JIuHeliHbIe HEpaBEHCTBA, TMHEMHOE 1
pOrpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, TMHEHMHOE 1
IPOrpaMMHUpPOBaHUE
10 AHanmuTHYeCKUe METObI pacuéra yria 1
MEXAY NPSIMBIMU B MHOT'OTPaHHUKAX
11 AHanuTHYECKUE METO/BI pacuéTa yria 1
MEX]y TITOCKOCTSMU B MHOTOTpaHHHKaX
12 dopmyna pacCTOSHHUS OT TOUKH 10 1
IJIOCKOCTH B KOOpIMHATaX
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13

HaxoxaeHue paccTOsIHUI OT TOYKH 10
TIJIOCKOCTH B Ky0Oe

14

HaxoxneHne pacCcTOsIHUM OT TOUKH 10
IIJIOCKOCTH B IIPABUJIBHOW NMUPAMHUJIE

15

Kontponbhas pabota "Ananutuyeckas
reomeTpus"

16

CeucHus MHOTI'OI'PAaHHUKOB: CTAHAAPTHBIC
MHOT'OI'paHHUKHA

17

CeueHns MHOTOT PAHHUKOB: MCTOX CJICIOB 1

18

CequmI MHOT OI‘paHHI/IKOBZ CTaHIIapTHBIC
IJIOCKOCTHU, MEPECCUCHUS MTPAMBIX U 1
IJIOCKOCTEN

19

[TapaniensHbie MpsIMbIE U TJIOCKOCTH
napaJuleIbHbIE CEUECHUS

20

[TapamtenpHble psAMBIE U TUIOCKOCTH
pacy€T OTHOILLIECHUI

21

[TapannenbHble psSAMbIE U TIOCKOCTH
YTJIbI MEXY CKPEIIUBAIOIIUMHUCS 1
MPSIMBIMHU

22

[lepnieniuKynsapHbIE IPsIMbIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
MEePIEeHIUKYISIPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOT OTPaHHUKOB

23

[lepnieniuKynsapHbIE IPsIMbIE U
IJIOCKOCTH: TEOPEMA O TPEX 1
MepHeHANKYIIApax

24

IlepnieH quKyIsIpHBIE TIPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
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MHOT'OI'paHHUKax

25

[ToBTOpEHMeE: TUIOMAIH
MHOTOYTOJTbHUKOB, (POPMYJIBI 115 1
TIoMaAei, cooopakeHus moao0ous

26

[ToTOpEHuMeE: omanu
MHOTOYTOJTbHUKOB, (POPMYITBI JJIsT 1
TIOMIaIeH, COOOpakeHUs MO100us

27

[ToBTOpeHwMe: Mmuomaau
MHOT'OYT OJTIbHUKOB, (DOPMYJIIBI AJ1s 1
TUIOMIAIeH, COOOpaKeHUS ITOI00HSI

28

[Tnomanu cedeHnii MHOTOTPAHHHUKOB:
TUIOIIA I TIOBEPXHOCTEH, pa3pe3aHus Ha 1
Y4acTH, COOOpaKeHUs MOT00uS

29

[Tnomanu ceyeHnit MHOTOTPAaHHUKOB:
IJIONIA/IM TOBEPXHOCTEM, pa3pe3aHus Ha 1
YacTH, COOOpakeHus mo100us

30

KonTtponbnas padora "TloBropenue:
MHOT'OI'PAaHHUKHU, CEUECHUS 1 1
MHOTI'OT'PaHHUKOB"

31

O06bEM Tena. OObeM IPSIMOYTOIILHOTO
napaJieNenunea

32

3amaun 00 yABOCHUH Ky0Oa, O KBaJpaType
Ky0a; O TPUCEKIINH yTJia

33

CrepeomeTpruyecKue 3ajjauu, CBI3aHHBIE C
00BEMOM IPSIMOYTOIBHOTO 1
napaenenumnesa

34

HpI/IKJ'IaI[HBIe 3aJa4u, CBA3aHHBIC C

BBIYUCIICHHEM 00BhEMA TPSIMOYTOJILHOTO
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napasuieNienumnen1a
35 O0BEM mpsIMOi TPU3MBI 1
36 CrepeoMeTpruyecKue 3aauu, CBSI3aHHEIC C 1
BBIYHCIICHHEM 00BEMOB MPSMOM MPU3MBI
37 [Tpuknanueie 3aa4n, CBI3aHHBIE C 1
00BEMOM TIPSIMOM TPU3MBI
Brruncnenne 06bEMOB Tell C TOMOILBIO
38 ornpenenéHroro uaTerpaia. OoséM 1
HAKJIOHHOM MPU3MBI
Brruncnenne 00bEMOB Tell C ITOMOIIIBIO
39 onpeaenéHHoro uurerpana. Oobém 1
MU PAMH/TBI
40 dopmyna 00béMa mupamuabl. OTHOIICHHE 1
00BEMOB NMUPAMUJ C OOIIUM YIIIOM
41 ®opmyna o0béMa nupamuasl. OTHOMICHHE 1
00bEMOB MUPaMH]I C OOIIUM YTIIOM
42 Konrtponbnas pabora 3a 1 momyroaue 1 1
43 CrepeoMeTpruyecKue 3aa9u, CBSI3aHHEIC C 1
00BbEMaMH TUPAMUIBL
[Tpuknanueie 3anaqn mo Teme "OObEMBI
44 Ten", CBA3aHHEIE ¢ 00BEMOM HAKJIOHHOM 1
TIPU3MBI
45 [Ipuknagaeie 3apaun o teme "OO0BEMBI 1
Ten", cBsI3aHHBIE C 00BEMOM MTUPAMHU/IBI
16 [Tpumenenne 06bEMOB. Brruncienue 1
paccTOosSHUS 0 TIOCKOCTH
47 Kontponbnas padora "O0bém 1 1
MHOTI'OrpaHHuKa"
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[{unuHapuveckas MOBEPXHOCTb,

48 00pa3yroIIHe UITHHIPHICCKOMN 1
MTOBEPXHOCTH

49 unuuap. [Ipsamoi KpyroBou HUIMHAP. 1
[Tnommaas TOBEPXHOCTH IMIIUHPA

50 Konudeckasi moBepXHOCTh, 00pa3yromiue 1
KOHM4YeCKoH oBepxHOCTH. Konyc

51 CeueHne KOHycCa MIIOCKOCTBIO, 1
napajuieIbHON TUIOCKOCTH OCHOBAHHSI

59 Yceuénnsrii konyc. M3o0pakeHne 1
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U 1
IIOJIHOM ITIOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI TOBEPXHOCTH H 1
TIOJTHOM MMOBEPXHOCTH KOHYCa
CrepeomeTpuyecKkue 3aaud Ha

55 JI0Ka3aTeIbCTBO U BEIYUCIICHHUE, 1
MMOCTPOCHUEM CCUCHUH IMIIHHIIPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO M BEIYUCIICHUE, 1
MOCTPOCHUEM CEYCHHI IIWIIMHPA, KOHYCa

57 [TpuknamHbie 3a71a49u, CBSI3aHHBIC C 1
[IATAHIPOM

58 [TpuknaaHbie 3a1a49M, CBSI3aHHBIC C 1
[TAHIPOM

59 Cdepa u map 1

50 [Tepeceuenwue cdepsl 1 mapa ¢ 1
IockocThio. Kacanwue mapa u cdepbl
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IUIOCKOCThI0. By u n3obpaxenue mapa

61

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepsl 1
IUIOCKOCTRI0. Buj 1 m3o0paskenue mapa

62

VYpasuenue chepsl. [Lnomans chepor u e€
yacTen

63

Cummerpust chepsl U mapa 1

64

CrepeomeTpruueckue 3aa4u Ha
JI0OKA3aTeNIbCTBO U BBHIYKCIICHUE,
CBSI3aHHBIE CO cepoil u mapom,
MMOCTPOCHUEM HUX CEUYEHHH MIIOCKOCTHIO

65

CrepeomeTpruueckue 3a1a4 Ha
JOKa3aTCJIbCTBO U BBIYHUCIICHUC,
CBSI3aHHBIE CO cepoil u mapom,
IMOCTPOCHUEM HUX CEYECHHH MIIOCKOCTHIO

66

[TpuknagHeie 3a7a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTh Ha TIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHIapTHBIE 1
nmogoous

68

Paznuunsie KOM6I/IH8.I_II/II/I TCJI BpalliCHUA U
MHOT'OI'PaHHHUKOB

69

3amauun o Teme "Tena u mMoBepXHOCTH
BpatieHus"

70

3anauu o reme "Tena u noBepxHOCTU
BpaieHus"

71

Konrponbnas pabora "Tena u
MOBEPXHOCTHU BpalieHus"
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72

O06bém nmnungpa. Teopema 00 00bEME

MIPSIMOTO IIWIMHAPA

73

Brraucnienre 00bEMOB TeJ ¢ TOMOIIBIO
ornpeaenéHHoro uurerpaia. O0bEM 1

KOHYyCa

74

ITnowmaau GOKOBOM U MOJTHOR

MMOBCPXHOCTU KOHYCA

75

CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIE C
BBIYMCIICHHEM 00BhEMOB IIMIIMH/IPA, 1

KOHYycCa

76

[Ipuknagaeie 3anaun o Teme "O0BEMBI U
MJIOIIAN TTOBEpXHOCTEN Ten"

77

OO0BEM 1Iapa 1 IapoBOro CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
chepsl. CTepeoMeTprIecKue 3a/1a4H,
CBSI3aHHBIE C BBIUMCIICHUEM 00BEMOB
1rapa, IapoBOro CErMeHTa 1 MapoBOro

ceKkTopa

78

[Tpuknagaeie 3apaun 1o reme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u

wioma a0 chepbl. COOTHOMICHUS MEXTY 1
IJIOMIAIIMU TOBEPXHOCTEHN 1 00bEMaMu

MOAOOHBIX TEN

79

[TomoOHBIE TENa B TPOCTPAHCTBE.

W3menenue o0bEMa pu mo 001 u.
CrepeomeTpuyecKue 3aJauu, CBSI3aHHBIE C 1
BBIYUCIICHHEM 00BEMOB TEJT U TIIOMIA e

MMOBEPXHOCTEU
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80

Kontponbnas pabora "Ilnomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TENI"

81

JBrxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus 1 paBeHCTBO puryp. O0mme 1
CBOMCTBA JABUKECHUI

82

Buapl nBukeHnii: mapaienbHbIA
IIEPEHOC, UEHTPAJIbHASI CHMMETPHUS,
3epKajbHasi CAMMETPHSI, TOBOPOT BOKPYT
IPSAIMOM

83

[TpeobpazoBanus momodus. [Ipsimast u
cepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3aZla4yi Ha IMPUMCHCHUC
JBHUXKCHUA

85

KonTtponbHas padora "BekTopsl B
npocTpaHcTse"

86

Ob6o6maroiee nopropenue 11 moHsTuil u
MeTOJ10B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI: 1
"[TapanneabHOCTh NPSMBIX U INIOCKOCTEHN
B IIpocTpaHcTBe"”

87

O6o0mmaromee nopropenue 11 nousTuii u
MeTO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3aIMsI 3HAHHH:
"BekTopsl B ipocTpaHcTBe"

88

O6o6maromee mopropenue 11 nmousTuii u
MeTOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"BekTops! B mpocTpaHCcTBE"
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89

Oo6o0maromee nmopropenue 11 nousaTuii u
MeTOo/10B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMAaTHU3aIlNs 3HAHWI:
"O6pemM MHOrorpanHuka"

90

Oo6o06maromiee nmopropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3aIs 3HAHHIA:
"O6vemM MHOrOorpanHuka"

91

O6o06maromee nmopropenue 11 nmousTuii u
METO/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alMsl 3HAHUI: 1
"TInomaayu moBEpXHOCTH U 00BEMBI
KpYyTrJbIX Ten"

92

Oo6o0maromee nmopropenue 11 nousaTuii u
MeTO/10B Kypca reomerpuu 10-11
KJIaCCOB, CMCTeMaTH3aIlis 3HAHWIA: 1
"TInomaan NOBEPXHOCTH U 00BEMBI
KpyrJibIx Ten"

93

Hrorosas koHTposNbHas paboTa 1 1

94

[ToBTOpEHME, 000OIICHHE 1
cucTeMaTU3alus 3HaHuH

95

[ToBTOpEHME, 0000IICHHE U
cucTeMaTu3alus 3HaHuH!

96

Hcropus pa3BUTHS CTEPEOMETPUN KAK
HayKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

97

Hcropust pa3BuUTHS CTEPEOMETPUN KAK 1
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HayKu 1 €€ poJib B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM

98

Hcropust pa3BUTHS CTEPEOMETPUHN KAK
HayKU U €€ poiib B Pa3BUTUU
COBPEMEHHBIX MHIKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pa3BUTHS CTEPEOMETPUHN KAK
HAyKU U €€ poiib B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

100

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAYyKU U €€ pOojIb B pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKU U €€ pOjIb B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

102

Hcropus pa3BUTUS CTEPEOMETPUHN KAK
HayKU U €€ pOojIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102 9
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsieMble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
NnpoBepsieMoro .
00pa30oBaTeIbHOI MPOrpaMMbI CpPeTHEr0 001ero 00pa3oBaHus
pe3yJbTaTa
7 I'eometpus
7.1 OnepupoBath NOHATHSIMH: TOYKA, IPSAMasi, TUIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CJICICTBHSI M3 HUX IMPH PEIICHUU
' reOMETPUYECKHX 3a71a4
73 OnepupoBaTh MOHATHSAMH: TAPAUICIBHOCTE M MEPHCHAUKYISPHOCTD
' HPSIMBIX U TJIOCKOCTEN
74 KnaccudumupoBaTs B3aMMHOE PACHOJIOKEHUE MPSAMBIX W IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHITHSIMH: IBYTPAHHBIA yroJl, TPaHU JBYTPAHHOI'O VIJIa,
7.5 peOpo IBYTrpaHHOrO yIJia, JIUHEHHBIH yroj JBYTPaHHOTO YIIia, rpajaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh TOHATHUSMHU: MHOTOIPDAHHUK, BBIMYKJIBIA W HEBBITYKIIbIHA
' MHOT'OIPaHHHMK, 3JIEMEHTHI MHOTOTPAHHHUKA, TPABHILHBI MHOTOTPAHHUK
27 Pacrio3HaBaTh OCHOBHBIC BHBI MHOTOTPAHHUKOB (IIHpaMKaa, MPU3Ma,
' MPSIMOYTOJIBHBIN MapajliesICnuIe 1, Kyo)
KnaccupunupoBarh ~ MHOTOTPAaHHUKH,  BbIOMpas ~ OCHOBaHHS  JUIS
7.8 KJIaCCH(PUKAIUU (BBITYKIBIC W HEBBIMYKIbIE MHOTOIPAHHUKH, MTPABUJIbLHBIC
MHOT'OIPaHHHMKH, TIPSIMbIC U HAKIIOHHBIC TIPU3MBI, TIAPaJLICIICITHITE b )
7.9 OmnepupoBaTh MOHITHIMHE: CEKYIIasl INTIOCKOCTh, CCUCHNE MHOT'OTPAHHUKOB
710 OOBSCHATH MPUHITUIBI IOCTPOCHUS CEYSHUH MHOIOTPAHHHKOB, HCITOJIB3YS
' METOJ CJIEZIOB
CTpouTh CEYCHHS MHOTOI'PAHHHUKOB METOAOM  CJICIOB, BBITIOTHATH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp:
BHJI CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKJICHHE T'€OMETPHYECCKUX BEJIMYUH 10 0Opasiam
WIA aJIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOMIbI MPH
7.12 pCLICHUHM  CTAHIAAPTHBIX MAaTEMaTHMYCCKMX 3aJad Ha  BBIUMCIICHUE
pPacCTOSTHUN MEXAY JABYMs TOYKAMH, OT TOYKH JO HPSIMOM, OT TOYKHJIO
TUTOCKOCTH, MEXK/TY CKPCITUBAIOIIIMMUCS TMPSIMBIMU
Pemarp 3amaun Ha HAXOXKICHHE T'€OMETPHUYCCKUX BEIMYUH IO 0Opasiam
713 WIA aJIrOpuTMaM, MPUMEHSS H3BECTHBIC AHAIUTHYCCKUE METOMABI IPH
' pCIICHUH CTaHJAPTHBIX MaTEMAaTUYCCKHX 3a7ad Ha BBIYMCIICHHUE YIJIOB
MEKIY CKPEHIHBAIOIIUMUCS TMPSIMBIMH, MEKIY MPSIMON M IUIOCKOCTBIO,
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MEX]y TIOCKOCTSIMH, IBYT'PAHHBIX yIJIOB
Boeruncnsate 00bEMBI U TIJIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
7.14 nupamMua) ¢ MpUMEHEHHEM (OpMyJl, BBIYHUCIATH COOTHOIICHHUS MEXKTY
TIOMIAIIMU TTIOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBarh TOHSATHSAMH: CHMMETPHSI B IPOCTPAHCTBE, ICHTP, OCh H
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mNpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETPUYECKHX (GUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpumensaTs reomerpuueckue (akTbl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOoNararolMX HECKOJIBKO IIAaroB PELICHUS, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B IBHOU opMme
718 [IpumeHsITh TpOCTeHIIne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CUCTEMBI MIPH PEIICHUH CTEPEOMETPUUECKHIX 3a/1a4
719 [IpuBomuTH TpUMEpPhl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' KU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHSTh MONydeHHBIC 3HAHHUS HA MPAKTHKE: aHAJM3HPOBATH pPeallbHBIC
CUTYaIlUU W MPUMEHSITh U3yYCHHBIC TIOHATUS B TIPOIIECCE MOMCKA PEIICHHS
MaTeMaTH4ecKu cHopMyIHUpOBAHHOU MPOOIEMBI, MOAECTUPOBATH peallbHbIC
7.20 CUTYyallUl Ha s3bIK€ T€OMETPHH, MCCIEeNIO0BaTh IOCTPOEHHBIE MOJEIH C
WCIIONB30BAaHUEM T€OMETPUYECKUX MOHSATUH U TEOpeM, ammapara aiareOphl,
pemiate  MpakTUYeCKHe  3a7auyd,  CBA3AHHBIE C  HAXOXKJICHHUEM
TCOMETPHUYCCKUX BEITUIHH
11 KJIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3y/JIbTATHI 0CBOEHHS] OCHOBHOI
NpoOBePsIeMOro .
0o0pa3oBaTe/IbHON MPOrpaMMBbl CpeHEro o0ero 00pa3oBaHus
pe3yJbTaTa
6 I'eometpus
OnepupoBaTh TOHATUSAMU: IMIIMHIPUYECKAs MOBEPXHOCTh, OOpa3yrolue
6.1 IAJIMHAPUICCKON TTOBEPXHOCTH, IWJIMHJpP, KOHWYECKas IOBEPXHOCTH,
o0pa3zyromye KOHHYEeCKOH MMOBEPXHOCTH, KOHYC, cheprueckast TOBEpXHOCTb
6.2 PacnioznaBath Tena BpateHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBSCHATH CITOCOOBI TIOTYUYCHUS TEJT BPALCHUS
6.4 KinaccudumupoBars B3auMHOE pacmoiokeHne chepsl U MI0CKOCTH
OnepupoBath MOHITUSIMH: IAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIapOBOM CIIOW, OCHOBAaHUE HIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO
CJIOs1, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W TUIOMIAAM TOBEPXHOCTEH TNl  BpalleHus,
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TreOMCTPHUYCCKHUX TECJI C IPUMCHCHUCM (I)OpMyJ'I

OnepupoBaTh TOHATUSAMU: MHOTOTPAHHMK, BIHCAaHHBIA B cdepy Hu
6.7 ONMHMCAaHHBIA OKOJNO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIICHUS

6.8 BrraucisTe cOOTHOMIEHHS MEXYy TUIOMIAIIMA MTOBEPXHOCTEH M 00BEMaMu

MOAOOHBIX TEN

N300paxkaTh u3ydaeMble (GUTYypsl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.9

BoimonHATe (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (UTYp: BHUA CBEepxy, COOKY, CHHM3Y, CTPOHTH CEUYCHHS TEI
BpallleHU

W3Bnekarb, WHTEpHpeTUpoBaTh M NpeoOpa3oBbIBaTh HHPOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, MpeICTaBICHHYIO Ha
4epTeKax U pUCYHKAX

[IpumeHnsaTh reomerpuueckue (GakTbhl IS PEHICHUS CTEPEeOMETPHUECKUX
6.12 3aja4, MPEINoJaralluX HECKOJbKO IIaroB pEIIeHUs, €CIH YCIOBUS
NPUMEHEHMS 33J]aHbl B ABHOH hpopme

6.13 OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

BBIOMHATE JNEWCTBHSI CIIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXKEHHSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMHU CBONCTBAMH OHH
o0agaroT

6.15 [IpuMeHsTh MpaBWIIO MapaUIeNICIIUIIEeIa IPH CII0KEHHUH BEKTOPOB

OHepI/IPOBaTB IMOHATHUAMHA:. ACKAPTOBBI KOOPAWMHATBEI B IIPOCTPAHCTBE,
6.16 BCKTOp, MOAYJIb BEKTOpA, paBCHCTBO BCKTOPOB, KOOPANHATEI BEKTOpA, YyIroj
l MCKAY BCKTOpaMH, CKaJIAPpHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U

KOMILJITAaHAPHBIC BEKTOPLI

Haxomuts cymMMy BEKTOPOB M INPOM3BEIECHHE BEKTOPAa Ha YHUCIO, YIoil
6.17 MEXIY BEKTOPAMH, CKAJSIPHOE IPOM3BEICHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpam

6.18 3asaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cUCTEME KOOpAUHAT

6.19 Pemats HpOCTCfIIHHe reoOMCTPHUYCCKUC 3aJa4 Ha IMPUMCHCHUC BCKTOPHO-
. KOOpAWHATHOI'O METO1a

Pemate 3agaun Ha [JOKa3aTeIbCTBO MAaTeMaTHYE€CKHMX OTHOIICHHUM U
6.20 HaXO0XIACHUEC T'COMCTPHUUCCKUX BCIWYHH II0 06pa3uaM WK aJIrOpUTMaM,

IIPUMCHAA HN3BECTHBIC METOABI npu peIcHnn CTaHAAPTHBIX
MAaTEMAaTUYCCKUX 3aJa4d

[IpuMeHATH INpocTEeHIIMEe MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPHUUECKHX 3a]a4

6.21

HpI/IBOIlI/ITB OpUMEPBlI MATCMATUYCCKUX SaKOHOMepHOCTCﬁ B IpUpOAC U
KHU3HH, paCllIO3HABATH ITPOSABJICHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.22

6.23 [IpuMeHsTHh MONydYeHHbIE 3HAHMSI HA MPaKTHKE: aHAJM3UPOBATh pealibHbIe
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CUTYallUM U NMPUMEHSTh U3YUYCHHbIE TIOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecKu cHopMyIHpOBaHHON MPOOIEMBbI, MOAECTUPOBATh peaslbHbIE
CUTYyallUM Ha $S3bIKE T€OMETPUM, HCCIIEIOBaTh IMOCTPOCHHBIE MOJEIU C
WCIOB30BAaHUEM T€OMETPUYECKUX MOHSATUH M TeopeM, ammapara anredphl,
pemiate  MpakTUYeCKHe  3a7aud,  CBSA3aHHBIE C  HaXOXKJIEHUEM

TrCOMCTPHUYCCKUX BCIINYUH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

K IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
on

7 I'eomerpus

OcHoBHblE TOHATHS cTepeoMeTpun. Touka, mnpsiMas, IJIOCKOCTb, IIPOCTPAHCTBO.
7.1 IToHsiTHE 00 AKCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPUN: AaKCHOMBI CTEPEOMETPUH U
CJIEJICTBHSI U3 HUX

B3aumHoe pacrnosnoxxeHue IpsiMbIX B IPOCTPAHCTBE: MEepPECeKaroUINecs, mapaielbHble
U cKpemuBarpomuecs npsmele. IlapamienbHOCTh MNpsSMBIX W IJIOCKOCTEM B
IIPOCTPAHCTBE: NapajljielibHble MpsMble B TMPOCTPAHCTBE, MapaUIEIbHOCTh TPEX
79 | TPAMBIX, NapajlIeNbHOCTS OpsIMOM M IUIOCKOCTH. YTJIBIC COHANpPaBICHHBIMU
' CTOPOHAMH, YroJl MEXAy NpsSMBIMU B IpocTpaHcTBe. llapamienbHOCTh IIIOCKOCTEM:
napajielibHble IUIOCKOCTH, CBOMCTBa mapajulelbHBIX IUIockocTed. IIpocreiimue
MIPOCTPAHCTBEHHbIE (QUIYpbl Ha IIJIOCKOCTH: TEeTpadp, KyO, mapaienenumnen,

IMOCTPOECHUE CEUYECHU I

[lepneHIUKYISPHOCTE NPSMOM M INIOCKOCTU: IIEPIECHIUKYISIPDHBIE IPSIMBIE B
MIPOCTPAHCTBE, MPSAMbI€ MapajlIebHbIe U MEPIEHIUKYISIPHBIE K IIOCKOCTH, MPU3HAK
MEPNEHANKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, T€OPEMa O MPSMOW MEPIEeHAUKYISIPHON
73 IJIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YTOJI MEXKIY MPSAMON U TUIOCKOCTBIO, TBYTPAHHbBIN
' yroJl, TUHEHHBINA Yroi ABYrpaHHOro yria. [lepneHaukymnsp ¥ HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSHUE OT MPSMON J0 MIIOCKOCTH, MPOEKIHs (GUrypsl Ha
MI0CKOCTh. [lepreHuKyIsIpHOCTh TIIOCKOCTEH: MPU3HAK MEPHEHINKYISPHOCTH IBYX

II0cKocTel. Teopema o TpEX NmepHeHUKyIsIpax

[loHsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPaHHHMKA, BBIIYKIbIE U
HEBBINYKIIBIE MHOTOIPDAaHHUKH, Da3sBEPTKa MHoOrorpaHHuka. llpmsma: n-yronbHas
npu3Ma, TPaHH W OCHOBAHWS TPHU3MBI, MpsiMas W HAKJIOHHAS TPU3MBI, OOKOBas |
II0JIHAs TIOBEPXHOCTH NpU3Mbl. [lapannenenunen, NpsMOyTOIbHbBIN MapaJljieenunes u
ero cporicrBa. IIupammpa: N-yrompHas nupaMuja, TpaHU U OCHOBAaHWE MHPaMUBI,
7.4 OOKOBast W TIOJNHAsT TIOBEPXHOCTh MUPAMUIBI, NMPABWIbHAS M yCEUEHHAs MHUPaMHUIA.
OnemMeHTbl MNpu3Mbl W nupamuibpl. [IpaBuiibHBIE MHOIOTpaHHMKH: TIOHSATHE
IIPaBWJIBHOIO MHOTIOIPDAaHHMKA, IIPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHJA,
MpaBWJIbHAS TPEYroJibHAs MUpaMuja U MpaBUIbHBIA TeTpalap, KyO. [IpeacraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAax: OKTa’Jp, IOAEKa’aAp u ukxocadapyrue CeueHus
IIPU3MBI ¥ TUPAMMUIBI

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUKHU, IPSAMOM, MIOCKOCTH.
7.5 DOneMeHThl  CUMMETPUM B  MNHpaMHUAax, [apajUiesienunenax, MpaBUIbHBIX
MHOTOrpaHHHKaX

76 BrruncneHne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanw, yribl. l[Lmomans

OOKOBOI IMOBCPXHOCTHU U ITOJIHOM IMOBCPXHOCTH HpHMOﬁ IIPU3MBLI, 11001 1b OCHOBaHI/Iﬁ,
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TeopeMa 0 OOKOBOI OBEPXHOCTH MpsiMoit ipu3Mel. [1nomans 60KkOBO MOBEPXHOCTH U
MIOBEPXHOCTU MPABUIBHON NMUpPaMUBI, TeOpeMa O IUIOUIAAN YCEYEHHOW MUpaMUIbL.
[Tonsitue 06 00pEMe. OOBEM MUPAMUIBI, TPU3MBI

1.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS] MEXAY IJIOLIASIMHU ITOBEPXHOCTEH,

00bEMaMu 1TOOOHBIX TEI

11 KJIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

6.1

[{ununapuyeckasi MOBEpXHOCTh, 00pa3yroIIie LUIMHIPUYECKON MOBEPXHOCTH, OCh
WINHAPUYECKOW MOBEpPXHOCTH. [lMmuHAp: OCHOBaHHMS M OOKOBas IMOBEPXHOCTb,
oOpa3syromas U OCh, TUIOMIaAb OOKOBOHM U TOJIHON MTOBEPXHOCTH

6.2

Konunueckast moBepXxHOCTh, 00pa3yrome KOHMIECKONH MOBEPXHOCTH, OCh M BEpIINHA
KOHMYECKOW MoBepxHOoCcTU. KOHyc: OCHOBaHHWE W BepIIMHA, 00pa3yromias U OcCh,
IUIOMIa s OOKOBOM W TOJNHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymollue U
BBICOTA, OCHOBaHMS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u mrap: meHTp, paguyc, Tuamerp, IIoaas OBEPXHOCTH cdephl. Bzanmuoe
pacnionokeHne chepbl ¥ IUIOCKOCTH, KacarellbHas IUIOCKOCTh K cdepe, IIIoIab

cdepsl

6.4

I/I306pa)KGHI/Ie TCJI BpalllCHUS Ha MIJIIOCKOCTHU. Pa3BépTKa MUJIMHApPA 1 KOHYCa

6.5

KomOunanuu e BpamieHus: 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMMUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHasi B MHOTOI'PaHHUK, WIH TEJIO BpALEHUS

6.6

[Tonsitue 06 o0BnEme. OcHOBHBIE CBoOicTBa 00bEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO TTapaljIesieThIiea U ciieAcTBUs u3 He€. OO0bEM NMIIMHIpPA, KOHYyCA.
O06BEéM mapa u rwiomazab chepbl

6.7

[Tono6uble Tena B mpocTpancTBe. COOTHOMICHUS MEXY IJIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMu MOOOHBIX TET

6.8

Ceuenuss munuHApa (MapajulelbHO M TEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuienbHOEe OCHOBaHMIO U IIPOXOJIAIIEE Yepe3 BEPIIMHY), CEUCHNUS IIapa

6.9

Bexkrop Ha miockoct U B mpocTpaHcTBe. CiloKeHHE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PaznmoxeHue BekTOopa MO TpEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuiio napainenenunena. Pemenue 3aaay, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWI ICUCTBUM C BEKTOpaMHU

6.10

[IpsmoyronbHas cuctemMa KooOpAuHAT B TpocTpaHcTBe. KoopauHaTel BekTopa.
[IpocTeiimine 3amgaum B KOOpAMHATaX. YTol Mexay Bekropamu. CkaisipHOe
MPOU3BEJICHUE BEKTOPOB. BhluucieHue yrioB MexAy MPSMBIMH U IUIOCKOCTSIMHU.
KoopanHaTtHO-BEKTOPHBINM METO/I IPH PEIICHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGOBaHUS K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
MpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpPaMMbl CPeIHEro 0011ero
TpeGoBaHust o0pa3oBaHus

Bnagenue wmeromamMu J10Ka3aTenbCTB, alrOPUTMAaMH peEIICHUs 3ajad;
yMmeHue GOpMyIUpOBaTH U ONEPUPOBATH TMOHSATUSMU: OMpEeNIeHuUE,
akcuoMa, TeopeMa, CIEACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKU; MPUMEHSTh MX; YMEHHE (OPMYINPOBATH
o0paTHOE W MPOTHBOIOJOKHOE YTBEP)KIECHUE, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOA MaTeMaTHYeCKOH WHIYKIIHH,
MIPOBOJIUTH J10KA3aTEIbHBIE PACCYKIACHUS MPU PELICHUH 33]1a4, OLICHUBATh
1 JIOTUYECKYI0  IIPABUIIBHOCTb  PACCYXKICHUN; yMEHHE OIEpHUpPOBATH
IMOHATHUAMU. MHOXKCECTBO, IMOIMHOXKCECTBO, OIICpallid HaJl MHOXKXCCTBAMU,
YMEHHE UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  Ajs
OINMCAHMS PEAJbHBIX MPOLIECCOB U ABJICHUI U MPHU PELICHUU 33/1a4, B TOM
YUCJIC U3 APpYIrux y‘-Ie6HbIX npeaAMETOB; YMCHUC OINICPUPOBATH ITOHATUAMMU
rpad, cBs3HBIN rpad, AepeBo, UK, rpad Ha MIOCKOCTH;, YMEHHE 3a]1aBaTh
U OMHUCHIBaTh Tpadbl pa3NIuYHBIMU CIOCOOAMU; MCIIONB30BATh Irpadbl MpH

pelICHUN 3a1a4

VYMeHHe ONepupoBaTh MOHITHUSAMH: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MOKa3aTeieM, KOPEeHb HaTypaJbHOM CTENCHHU, CTEIICHD C
pallMOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHBL C I[CﬁCTBPITeJIBHBIM IIOKa3aTcJICM,
Jorapu(M dYuClia, CHHYC, KOCHHYC M TaHTE€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJYJI0, PAIlMOHAIBHOE YHCJIO0, HPPAIMOHATIBHOE YHCIIO,
MHOXKECTBA HATypaJIbHbBIX, IEIbIX, PAIUOHAIBHBIX, JCHCTBUTEIBHBIX
2 YHCell; YMEHHE HCIIONh30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIIUN 001U
JCeTUTeh W HaWMEHbIee oOIlee KpaTHoe, airoput™M EBkiuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH TTO3UI[HOHHBIMH CHCTEMaMHU
CUHCIICHHUS; YMCHHUE BBITIOJIHATH BHIUMCICHUE 3HAYCHUH U ITPe0oOpa3oBaHHsI
BBIPOKEHUH CO CTEMEHSIMH M JiorapudmMaMu, mpeoOpa3oBaHUs IPOOHO-
palrOHAJIBHBIX BI)Ipa)KCHI/If/'I; YMCHHC OIICPpHUPOBATH IIOHATUAMMU

IOCJICa0BAaTCIBHOCTD, apI/I(bMeTI/ILIeCKaH oporpeccusa, reoOMETprUICCKad
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nporpeccusi, OECKOHEYHO YOBIBAIOIIas TI'€OMETpPHUECKas IpOorpeccus;
YMEHHUE 33/aBaTh II0CIEIOBAaTEIbHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYpPEHTHBIX (POPMYN; YMEHHUE ONEpUPOBATh MOHATHUAMH: KOMILIEKCHOE
YHUCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMeHT
KOMIUIEKCHOIO ~ 4Mcia,  (opMa  3amUCH  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TpPUTOHOMETpUYECKas U airedOpanyeckas); YMETb
MPOU3BOANTH apu(PMeTHyecKue JeHCTBUS € KOMIUIEKCHBIMH YHCIaMU;
IPUBONUTH MPUMEPHI MCIIOIb30BaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUpOBaTh
NOHATUAMM: Marpuna 2x2 wu  3x3, ompeaenuTeNlb  MaTpHIIbI,

reom eTpI/I‘-IGCKI/Iﬁ CMBICJI OITPCACIIUTCIIA

YMeHHue ornepupoBaTh MOHIATHSIMH: pPalUOHAIBHBIE, HpPpalOHANbHBIE,
MOKa3aTeNbHbIE, CTENEHHBIC, IOrapu(MHUUYECKHe, TPUTOHOMETPUUYECKUE
ypaBHEHUsST ¥ HEPABEHCTBA, MX CHCTEMbI, yMEHHUE OINEPUPOBATH
MOHATUSMU: TOXKJECTBO, TOXKIIECTBEHHOE TpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUN W HEPaBEHCTB, PaBHOCHIILHOCTb
yYpaBHEHUH, HEPABEHCTB MW CHUCTEM; YMEHHME peuiaTb ypaBHEHHS,
HEPaBEHCTBA U CHUCTEMBI C IOMOIMIbIO PAa3IUYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C T[apaMeTpOM; MPUMEHSATH
ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JUIS PEHICHUS MaTeMaTHUYECKUX

3aa4 1 3a1a4 U3 Pa3JIMIHbIX obnacrei HAaYyKHU U peaHbHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKUMS, YETHOCTh (QYHKLUHU,
NEPUOIUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMHU, KCTpeMyM (YHKIMH, HauOolbllee ¥ HaNMEHBIIee 3HAYCHUS
GyHKIMU Ha TPOMEXYTKE, HEMpepbIBHAs (DYHKIHS, aCHMOTOTHI Tpaduka
GbyHKIMU, TepBas M BTOpas MPOU3BOAHAS (YHKIMH, T€OMETPUUYECKHH U
¢u3nyeckuif CMBICI TIPOU3BOAHOM, TepBoOOpa3Has, ONpeaAeaEHHbIH
MHTETpaj, YMEHHME HaXOAWUTh ACHUMITOTHI rpaduka (QYyHKIUH; yMEHHE
BBIYMCIIITH  IPOM3BOJHBIE  CYMMBI, IPOM3BEIEHMS, YaCTHOIO U
KOMIIO3UIMK (YHKIMH, HAaXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIMIA;
YMEHHE HCIIONb30BaTh NPOM3BOAHYIO Uil HCCIeNOBaHUA (YHKUHUH,
HaXOIUTh HAWOOJNbIIME W HAaUMEHbBIINE 3HAueHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYIEHOB C MCIIOJIb30BAaHMEM almapaTa MaTeMaTH4eCKOIo
aHaJlM3a; NPUMEHATH IMPOM3BOAHYIO [UIl HAXOXACHUS HaWIydlIero
pellieHuss B INPHUKJIAIHBIX, B TOM YHCJE COLUAIbHO-DKOHOMUYECKHX U

bu3nUecKuX 3a7adax; HaXOAUTh IUIOMAIH U 00BEMBI (PUTYp C ITOMOIIBIO
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HHTCrpaia, NpUBOAUTL HNPUMEPbI MATCMATHYCCKOIO MOACIIMPOBAHUA C

noMoIbio tuddepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: TpapuK QPYHKIMH, oOpaTHas (yHKIIHS,
KOMITO3UIMS (DYHKIMHA, JuHEHHas ¢QYyHKIUSA, KBaJapaTU4Has (QyHKIuS,
pannvoHanmbHAas (DYHKIUS, CTENeHHas (QYHKIHUS, TPUTOHOMETPHUECKUE
byHKIIMHA, OOpaTHBIE TPUTOHOMETpPUYECKHME (DYHKIMU, TMOKa3aTelbHas M
norapupmuueckasl (QYHKIHUW; YMEHUE CTPOUTh TpapuKH H3YyYEHHBIX
GbyHKUMH,  BBIIONHATH  NpeoOpa3oBaHusl  rpadukoB  (QyHKIHIA,
MCTIONB30BaTh IpaUKH Ui U3YyUEHHs MPOIECCOB M 3aBUCHMOCTEH, MpH
peleHnH 3aaa4d W3 JPYIHX YYeOHBIX NPEJAMETOB W 3a/a4 M3 peabHOU
KM3HH, BBIPOKATh (OPMYJIAMH 3aBHCHUMOCTH MEXIY BEIUYNHAMH;
UCIOJIb30BaTh CBOMCTBA M Trpaduku (GyHKIMHA Ui pelieHus ypaBHEHHUH,
HEPaBEHCTB M 3a/a4 C MapaMeTpamu;, H300paxaTb Ha KOOPIUHATHOM

IIJIOCKOCTH MHOXKECTBA PEIIEHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

VYMmenue peiiaTb TCKCTOBBIC 3ada4W pa3HbIX THUIIOB (B TOM 4YHUCJIIC Ha
MMPOLCHTBI, A0JIW W YaCTH, Ha ABHIKCHUC, pa60Ty, CTOMMOCTb TOBapOB H
yCIIyr, HaJIOru, 3aJia4v H3 o0tacTu YIIpaBJIICHHUA JIMYHBIMH U CEeMEHHBIMU
(bHHchaMPI); COCTAaBJIATHL BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U HUX
CUCTCMbI IIO YCJIOBHUIO 3aJa4u, HCCICIOBATH IMOJIYYCHHOC PCHICHUC U
OLICHHUBATHh HpaBI[OHOHO6HOCTI) PE3yJbTAaTOB;, YMCHHC MOACINPOBATH
pC€aIbHBIC CHUTyallUM Ha s3bIKC MATCMAaTHUKH, COCTaBJISATH BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMEI 110 YCJIIOBUIO 3a/1a4, UCCIICA0OBATDH
MMOCTPOCHHBIC MOACIN C HCITIOJIB30BaAHHEM arrapara a.HFGGPBI,

MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apudmMeTHueckoe, MeauaHa,
HanOoJbIlIee ¥ HAMMEHbIIICE 3HAUCHHS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE H3BJEKaTh, WHTEPIPETUPOBATH
nH(pOopMaIuIo, MPEACTaBICHHYIO B Ta0NHIlaxX, HA AUAarpaMMax, rpadpukax,
7 OTPaKAIOIYI0 CBOICTBA PEAIbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATH
MHPOPMALIMIO C TOMOIIBI0 TaOMWII W JAMarpamMM; HCCIEJ0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C NPUMEHEHHEM TpauuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UyecKu MCCIIEI0BATh COBMECTHBIE

HaOJI0IEHUS C TOMOILBIO AUAarpaMM pacCenBaHUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATHUAMM: CIYYalHBIA ONBIT M CIydailHOe

C06BITI/IG, BCPOATHOCTDH CJ'Iy‘IElfIHOl"O C06I>ITI/I${; YMCHHUC BbIYUCIIATH
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BEPOSITHOCTh C HCIHOJB30BAHWEM TIpaUUECKUX METOJO0B; HPUMEHSIThH
(bopMyNBl CIOKEHUS W YMHOXEHHUS BEpOSTHOCTEH, (QOpMyny IOIHOM
BEpOATHOCTH, popMyny bepHyminn, komOMHAaTOpHBIE (HAKTHI U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pEaIbHBIX COOBITHH; YMEHHME OIEepHUpOBaTh
NOHATUAMU: CllydaiiHas BEJIMYMHA, paclIpelelieHUe BEPOSITHOCTEM,
MaTeEMaTHYECKOEe O)XXHMJaHUE, IUCHEpCUs M CTaHJApPTHOE OTKJIOHEHUE
CIly4aifHOH  BENMYWHBI, (QYHKIUU paclpenesieHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, MOKA3aTEILHOTO U HOPMAJILHOT'O pacIipe/ieNieHH; yMeHue
UCIOJIb30BaTh CBOWCTBA M3YUYEHHBIX PACIpPEEIICHUN Ul PEIICHUs 3a1ad;
3HAaKOMCTBO C TIOHSITHSIMU: 3aKOH OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
UCCIIEIOBaHUM; YMEHHE TMPUBOAUTH TPUMEPHI MPOSBICHHUS 3aKOHA
OONMBIIMX 4YMCET B INPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUAX; YMEHHE
OIEpPUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YHMCIO COYETaHH,
YUCIO  TEepecTaHoBOK; OuHOM  HbIOTOHa;  yMeHHE  NPHUMEHATh
KOMOMHATOpHBIE (PAKTBI M PACCYXKACHUS Ul PEIICHUs 3ajad; OLEHUBAThH
BEPOSATHOCTH PEAIbHBIX COOBITHI; COCTABIIATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOTYYEHHBIH Pe3ybTaT

YMeHue onepupoBaTh MOHATHSMH: TOYKA, MpsMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JyY, BEIHMUMHA YIJa, IUIOCKUIA Yroi, ABYTPaHHBIHI
yroqi, TPEXTPAaHHBIN YroJ, CKpellUBaoLMecs NpsMble, MapauieIbHOCTh U
MEePIEHANKYISPHOCTh TPSIMBIX U IUIOCKOCTEH, YroJll MEXIy MPsSMbIMU,
Yroa MeEXAy TpsSMOM M TUIOCKOCTBIO, Yrojll MEXKIy IUIOCKOCTSIMU,
9 paccTosHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHHUE MEXIY NpPSIMBIMHU,
PAcCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHME HUCIIOJIb30BaTh MPHU PELICHUU
3aa4 U3y4deHHbIC (DAKTBl U TEOPEMBI IJIAHUMETPUHU; YMEHUE OIICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYECKUE
MOJIEIM C TOMOIIBIO TE€OMETPUYECKUX TOHATUH M BEIUYHH, pelaTh

CBA3aHHBIC C HUMH MIPAKTUYCCKUEC 3a1a4r

YMeHue ornepupoBaTh MOHATHSAMHU: IUIOMATL (PUTYPBI, 00BEM (QHUTYDHI,
MHOTOTPaHHHK, TMPaBUIBHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajienenurnesl, Opu3Ma, NOHpamMuiaa, (Urypa M TOBEPXHOCTb
10 BpalleHus, MWINHAP, KOHYC, miap, cdepa, miomans cdepsl, IUIOMATb
MOBEPXHOCTH THUPAaMHUbI, MPHU3MBI, KOHyCa, LWIHHIpA, 00BEM KyOa,
NPSIMOYTOJIBHOTO ~ MapaJuleyeNuIe/ia, MMHPaMHJIbI, TPU3MBI, LHWIHHIPA,
KOHYCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs KOHYca M LMJIMHIPA,

napajijiCJibHbIE OCHM HWJIKM OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTb,
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Kacaromasicss cqeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOMTb CEueHHue
MHOTOrpaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpaLIEHUs, UX CEYEHUs, B TOM YHCIIE C TIOMOLIBIO JIEKTPOHHBIX CPEJACTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (DUTYp, CaMOCTOSTENbHO
(bopmynupoBaTh OnpeeaeHNs U3ydyaeMbIX (GUryp, BBIABUIaTh TMIIOTE3bI O
CBOMCTBaX M NPU3HAKAX T'€OMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIH
ONpoBepraTb MX; YMEHHE NPOBOIUTH Kiaccupukamuio Quryp 1o
pasIMYHBIM TMPU3HAKaM, BBIIOJIHATH HEOOXOAWMBIE OMOJHUTEIbHBIE

MIOCTPOEHUS

VYMeHHe omepupoBaTh IOHATHSMHU: JBWXKCGHHE B  IIPOCTPAHCTBE,
napauleNbHBIA TEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue IMON00US, TMOJO0HBIE (UTYpBI, YyMEHHE
pacrio3HaBaTh paBHbIE M IMONO0HBIE (HUTYpPHI, B TOM YHCIIE B TPHUPOJIE,
HCKYCCTBE, apXUTEKTypE; NCIOIH30BATh T€OMETPUIECKHE OTHOIICHHS TIPH
peUIeHUH 3ajady; HAaXOJUTh T'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YrOJ,
11 IO/, 00BbEM) MPHU PELICHUH 33734 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peajbHON JKW3HM;, YMEHHE BBIYUCISATH T€OMETPHUUECKHE BETUYHUHBI
(wmHA, yroj, miIOMmA[b, OOBEM, IIIOMAAb ITOBEPXHOCTH), HCIIOIB3YS
U3y4deHHBbIC (QOPMYJIBI M METOJBI, B TOM YHCJE: IJIOMAAb MTOBEPXHOCTH
NUpPaMUJIBI, MIPU3MBI, KOHYCa, IMJIMHJIpPA, IUIOMAab chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  MapajUleNienuIieia, MHPaMUIbI, TPHU3MBI, LIIMHJPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB TTOIOOHBIX (hUTyp

YMeHue onepupoBarh MOHATUSAMU: NPSIMOYTOJIbHAs CUCTEMa KOOPJAWHAT,
BEKTOp, KOOPJAMHATBl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
1 IIPOM3BEICHUE BEKTOpAa Ha YHUCIIO, DPA3JIOKEHHE BeKTopa Mo Oa3ucy,
CKaJSIPHOE IIPOM3BEJIEHUE, BEKTOPHOE IPOM3BEIACHHE, Yrol MEXKIY
BEKTOpPAMH; YMEHHE HCIIONb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOL

A pEIICHUA TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘Ie6HI)IX npeamMcToOB

YMeHue BbIOMpaTh MOAXOISIINN METO JUIs pelIeH s 3a/1au; TOHUMaHHe
3HAYUMOCTH MaTEMATUKU B M3YYCHUM MPUPOIAHBIX M OOLIECTBEHHBIX
13 IIPOLIECCOB M SIBJICHWM; YMEHHE pPAClO3HABaTh IIPOSBIICHHE 3aKOHOB

MAaTCMaTUKU B UCKYCCTBC, YMCHUC IMPUBOAUTL IIPUMEPBI MATCMATUICCKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D

IO MATEMATUKE
Kon ITpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYUCTIEHUS
1.1 Hatypanbnble u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YHCel
12 Panuonaneupie ymucna. OOBIKHOBEHHBIE U JECATUYHBIE JpPOOH, TPOILICHTHI,
' OeCcKOHEYHbIE TIepUOIUYECKUe APOOHU
13 Apudmernueckuii KOpeHb HaTypalbHOW creneHH. JleiicTBus ¢ apupMeTHYeCKUMU
' KOPHSIMU HaTypaJIbHOU CTEIIEHU
14 Crenenb c 1enbiM nmokasaresneM. CTeneHp ¢ palMoHaIbHBIM TToKa3aTeneM. CBoicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTE€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHuHbIe U HaTYpaJIbHBIE JIOTapU(BMbI
JeiictButenbHbie  yucna. Apudmerndyeckue onepanuu ¢ JIeHCTBUTEILHBIMU
1.7 gucnamu. [IpubnukEHHbIC BRIYUCICHUS, TPAaBUIa OKPYIJICHHS, TIPUKHUIKA U OIICHKA
pe3yJibTara BEIYMCIEHUM
1.8 [IpeobOpazoBanue BhIpaKEHUN
1.9 KomrmnexcHplie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 [enbie 1 1poOHO-paliMOHATBHBIC YPAaBHCHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
24 [TokazaTenbHbIC U TOrapuPMUUECKUE YPABHEHUS
2.5 Lenble 1 1poGHO-paliiOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TOrapupMUUEcKre HEPaBEeHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cuCTeMbl JIMHEHHBIX ypaBHEHHA. OTpeaenTeh MaTPUIIBI
3 OyHKIMUU U TpaduKu
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31 OyHKIMs, crnocodbl 3amaHus QyHkuuu. I'padux ¢ynkuuu. B3anmuo obpaTHble
' ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuMU. [lepuoanueckue GyHKIMH
OOnacte ompeneneHUs] W MHOXKECTBO 3HaueHWH QyHKimuu. Hymn QyHKImm.
3.2 [IpomMexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  ()YHKIIHH.
' MaxkcumMymMbl U MUHUMYMBI (QyHKIuH. HamOonbimee W HawMeHbIIEe 3HAYCHHE
(YyHKIIMM Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajbHbIM M LeNbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBolicTBa u rpaduk KOpHs N-0i CTEHEHH
3.4 Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U IpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUU, UX CBOMCTBA U TPaPUKH
16 Toukm paspeiBa. AcumnTorel TpadukoB GyHkiuid. CpolicTBa  (QYHKIUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 ITocie qoBaTeNBHOCTH, CIIOCOOBI 3a4aHUs ITOCIEN0BATEILHOCTEH
3.8 Apudmerrnueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX POLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkiuu. [Ipon3BonHbIe 3IEMEHTAPHBIX (YHKIUN
[IpuMmeHeHHe NPOU3BOAHOW K HCCIEIOBaHMIO (GYHKUMH Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HauOonbIIero 1 HaMMEHBIIEro 3HaYeHus (YHKLIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoxecTBa U JOrHKa
5.1 MHokecTBO, olepali HaJ MHOXecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunatopuka
7 I'eomeTpust
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunats!l 1 BEKTOpPEI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
1. l'eomerpus. 10 — 11 wmaccer: yueO. mnst oOmieoOpa3oBaT. OpraHU3AIUi:
0a3oBeiii U yrayonenusrii ypoBenb / JI. C. Aranacas; B. @. byryzos, C. b.

Kamomries u ap. — 9-e uzn. — M.: [Ipocsemenne, 2021

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. 'eomerpusi. COopuuk padounx nporpamm 10-11 kmaccel; mocobue st
yauTenei o0ieo0pa3zoBaTebHbIX OpraHu3aluii: 0a30BbIN U Yyri1yOJeHHBIA YPOBHU
/ [coct. T. A. Bypmuctpona].-M.: IIpocsemenue, 2020. ITo aBTopy JI.C. Atanacsu
U JIp.

2. 'eomerpus. Junakruueckue marepuansl. 10 kmace / b.I'. 3uB- 10-e u3zn. .-
M.: IIpocsemenne, 2021.

3. 'eomerpus. Junakruueckue marepuansl. 11 kmace / B.I'. 3uB- 14-e u3n. .-

M.: IIpocemienue, 2021.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. Pecypcet Egunoit komnexkunu 1upoBBIX 00pa3oBaTeIbHBIX PECypCOB

(http://school-collection.edu.ru)

2. Poccwuiickas anextponHas mmkoda (https://resh.edu.ru/)

3. ®I'BHY  «®enepanbHblii  WHCTUTYT TEAarOTHYECKUX  HM3MEPEHUI»

(https://fipi.ru/)
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